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Abstract of JP 9069082 (A) 

PROBLEM TO BE SOLVED: To provide the 
computer system which can greatly decrease stand- 
by states in the whole system at check point 
acquisition. SOLUTION: This system is equipped 
with a plurality of log memories (log memories 6a- 
6b) which hold the update history of a main memory 
7 and CPUs 2a-2c record the update history of the 
main memory 7 in one of the log memories 6a-6b; 
when the internal state and the contents of a cache 
memory are written out to the main memory 7 in 
response to check point acquisition, switching is so 
performed that CPUs having finished writing them 
out record the update history of the main memory 7 
in another log memory, thereby restarting ordinary 
data processing without waiting for other CPUs to 
have acquired check points. 
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mrlB^f >y ^ a ;>< ^ y ^[*i^SrMiE5^*^ * V £9 £ 3= 

Miav^Tn-fe-y-fS/X'T^CO^S^Btt, ffif 

•jt HtfiB^^ ^ u ^ME^Wf^fr^x >/ ^ jK-f y 

1 is <fc t/Jg 2 <0 n ^ ^ U fc , 

^ ycOT-^MIESW^* >Jfef*at»fx «/*aK>f 

y hmmm^j Ltztz. imurx* usurps 

A. 

X/U— -v >y a £ j|07n -fe >y U 7^7 , 'fA70 

f-x -y y h {c*jv^T<eortacK«jtftt*ii«E*& 

.X * U tc# & atf f - x >y ? *r-f y MRfWPlfcSlfr L . 
ZttiftGT LtibZ. flflEo ^ q= >J SIK^SSr W«W 

*• *ti & T'flOT L T v vfe HiflEU l&XTfmwuyx*: 

vn-jjfr^Wjizvwwz.. ma-x. y mix 
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y?mzm$~?&mico#vy?x-&'oX , m 
-fy;i*W y?y;*y vztihm\<r>ii*7>7 
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RAM" w b ^Wib^-m^m l g«<7)v;H-7o-fe 

[(•sou ] MiEn^^E y mm^mii. 

•fe >y-»fi: ^-tl^rn-fe 7t#Sffltli *V befit 
fwn^tij K^jE-r SlfffBSg 1 & i V» 2 cd# 

i b *imb~t&m?m3mm<ovjui-7°v* -y-9-s^x 
y tf-^tia^^ffo^ra^ vvim&imLx 

H4n^ ^& y Sr^-Tn^^ y W?£f&ifrr.?>lfS2 
7 ^ -;H« i; *s*ttHBR<?5x y h y £ *-T !» 1 o 

cofta^^y^ftMt. 

r . Buism Ktctstts tts ^ y mm- 

f7nt'/fyXfA. 

HalE^C<7)7°n-fe -rVtti&ifrbontrx t U flj y § 

i.s*tiBtT»s»i.T«rflBKaijss*L. iratwa 
mmmz^ffimmmtihvT'^-y'^b , 

t s ^ =E y fe»JW« a ^ y MES'J^S: , hu 

^ y coxy b y <oK5 2 7 -f K *c*5*W* 

mt 4 £ 1 2r#«i: *aiWW 5 tmw^T a-b >y 

ty7f^. 

[|ff*Ja7] |JIBfill*JJ:l«S2<^5S05r^o^^U 

tcfcttftJKKflWRttttWfiSffis-ts^ y^«*«M* 
-r&ssKD^y^-e&oT, fffE^a^^y^^fessx 

y b y i^Mxy b y ^|fij*^TtulE^-f y^ffl^JI 
<J:-f y 9 y p< y h zti&m 1 ^7 y 9 b . 

coxy h y *jStTK-f v?m&W&th%2 cot^y 9 
bZZt>lzmffiL. 

?cr>#-<< yfWffitx-y h 'J tf>4>T\ milEm l 
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fjfBffiiSccOTn-te -y-^ixefi^x «y 7i$A y hftfc 

7n-fe ylf isAT-MztSlvr: . 

IHteHtf*** U<0JSffJBKi*«i/W-4JB 1 *3 XX/m2co 

£ *l & & 1 i * 2 05 n * U co^X-Wfofflgcrm. 

mzmm-tt o ^ * u siEmt -y -tte^sitR-f & 

futBltifrOTo-fe v^tl^tlCD* -v -y y^t'J 09 

ftsRfll£BS»U f(?)y^fA^-r7 b fc 
yx94A.bl,zMr$\^X. 94 h^- ^t-yv-afcL 
TMrfts f * ^ffy^ty* fiforn -fe «y 1«R* 16W 

HJIB94 hv^-y^df^r>y^Ai; L*CRj#^^ d r-'r >y vx 

=e y o-r- ? ^frie^*^^ u fc#S&tr*-x -y 

?sK>f f MDtfW&afcHtfrU -efuft^TLfci: * > ffif 
En y ^ * 'J aB?*&£ffl«W-* Hbl/ZX-oX . ZCOT 
o-te <y IftWffltt S o ^ ^E y £ tSffl LX^tz 
WSSfS l&kXfm2cr>u9'X^) <D—-jjfrt>®jj1iZ® 0 

mib^-x «y y hmmmzmff-t&fcfttz 

Bi|fB94 hX^-^f-v-yv-j-i: t-CKj^-r-S^-^-y^A 
U fcftorn-fe >ytf 14. -€-<OrtSlfRJIIKfttSriHB* 

* y * -cttffl t t mfiam 00.^2^9 

locoiMX^E'J fc. 

HiFiBSI 1 con^X * U t=*j ft £9Sffln£fett8t&£ft£ 



iHWi** U £5D5fesI*fi!i*^ft*l#ffit[6i^oTKiiB*' 

4 ytwtWSM y?v*y h Zti&m l cox^y? 

b. 

•rs^y^ffl^ffifif-rsm2c0^^y^ v Cfc-5T, mf 

Mffitk i fc -fSit^JB 8§BiJcov/H^7-n-fe 

[ft^ 1 0 ] mflBn^ U . 

■fe y-Ti: ^-^^Tn-fe -y ViHSSOth u?*^ U i: c7)*r 

MIB**^ ^ 'J fcr- ^#9 a» ^ffo^/at <y -9-^ 
ffifflf-S n ^ *>Ji BtrlBn ?T—~7)V*^ffl. LT^g 

^con^>< ;: eytc^-r§firfBlli*5j;v - ll2£7)^ 
z b zmi. b -thmim 9 imwv^-m-t -y^x 

[ft^Ill] BulBSl*5J:^2<7)n^^U{i. 

u K-r-^**^* ii-jtrnt v*rtm&m\ tx 

^Sa/^E'J Sr^-Tn^ U BBJfF ^t§^T ft SI 2 
y i-)VY*b*&«tf-%$sm&.<o^yvv$:^-tz> lo 

MlB#r a -te -y tfciio * 'J 0 # £ izf&g L 
friBS?2 7-f-;PF{Cl ; S^§fLfta^ ; EU^iJ^- 
<Ott#3Qg3*U£ fc *!|f«Si:'ri.it*JS8fBm<0V^ 
^•Tn-fe^y-tf^-r^. 
[ |f*JS 1 2 ] MIBn^ * "J ®JK«± . 
MIBa^r n-fe vr*ti?tvtpt><?>urx * o tjj o # 

•fe -y-9-i: -e*l£>ro-te vlhWSIffli"* ^ y b cott 

mmim^mmtimm^ix^^-y^b, 
mriaft*^ y cf-^ii a^Srtf o n-fe «y^' 

L. ^n^ty fc^JW* o XX ^ y Ii3ij^5r . H? 

^e y cox y h y 2 7 -f H tzmwt &^&b*m 

m& - i: ^wfsfc-f* 1**^ 1 1 iaa<ov/i^-ro-fe 

[ it^ja 1 3 ] mam 1 & i 2 vsmarmy* ^ 
y^fcttftSfliffingiSiiftSMis-fg^rs^ y?m.*u 
ft-t&micoxvyfxfo-ox. mrnmx^v <^m 

jn^-f y x y h §tti>s% 1 co^^ y 9 b , 

mlSSiSccoro-E -y^W+TJHDfcn^* 'J * «>5# 
ifcrn-fe v^ftffl * H«#Lfe«IBWl^ =E y co«1?3 
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bZZ^zMffiL, 

?cr>m y^f^^fxy h y cr>tpX\ mm \<F>1)*7 
y?<o#J vtiBiffitx-y V OcoWzmhZiiX^t 

x v ^ x y h y oissfitffc^ luie*^ ^ y vtssttryk. 
fttcffifflsfis i k s- wsk -t&mm 1 1 iea«o^ 

[ft*ai4] ^-ixm^-v >y a^^E U £fflU£ 
CPUfclMRtfU **Uotf)CPUj&*X-f y^'JSft 

KJEk & n ^ ^ y & k k fc (c, ±12 

#c p u#i«i»i Lxmmco? 4 5 ^^Tffl«wt=*<ort 

gP*t«tS XXf&mizmtX** «y i^.* *E 'J <9I*I^2:± 
IB* -f * U fflf i fc (cfc *K ±fBv;^ro 

J3Bo^*y£«R«*.. 

±f B# CPU« <OlSSt^ n ^ ^& y co+cOV vfftjjp— 

ofc±iB^< <<y**:V nmrnmrnzim tx v *s s ±ia 
mi&r>?4 syyxznft&im&iiViismizmix* 

^■yy^t'JiT) F*I^2r±fB;>< -{y^'J tc## ffrtlR 
-5-CD#*aiL&^TL?tCPU{S, flfitov^-m*^ 
c?^ ce y jy*^) c9K$rJSM£IBIi-r& J: 3 
«J0»iT, fiPJffiWItt<^-**Sl&??HW-4 <I k £ 

[ff^ 15] CP ufr6#&3i#K:gi#%^>fc k # 

^•/y^EU SfltefcCPUk, — M# r >y -a.* 

* y i*i t« * t ® -f y * * y k»s atr 9 4 h ; < ? 

9-tv&0>%* v is a^t'J SiifcCP U k £±iEv/U 

<0=Sf «y ^ *X * 'J fcflU.fc C P UfcrCHfrf* £ k £ 
WSk - *- SH^Jg 1 4%m<Wl>i-7°v-* 7fyXf 
A. 

[89*3116] ±IB#CPU^fili.l.dr-v-y>-A^ ; £ 

itnttxmft-t&cofrlMZ-ziui-y-zi-t 7 tyxtA 
■rkSr^fc-fSfii^JHl 5lBigc7)^;^rn-fe>y-tfv 
[ff*3l 1 7 ] JJE^/W-Tn-fe -y-^XT^Ui-eHE 



fi3««WriR*ifc^-**S**tf i k ^#^k-TI»if* 
3S1 eiB^ov^rn-fe-y^i^XT-^. 

[0001] 

»/fyXfACSL, Stn^t y ^fig 

f-T n-fe >y fy^f A izm-? h . 
[0002] 

-^yXfA«aWt-?i:U, ^-x>y^^> 

*x<mm^Zim%m$iifi'jmmzm£Z nz. z<o 
m*mtthz\btt^v9i£4yY<r>mkbn&» 1 

y\z y^j±<nwmmi\<z£~>x-ru7=7J±mZT 
:ooo3]fx7?«y h]iXf#^aT-«#§^-i» « 

x >y ^*r-f y h y x^- b^ra*^ffl§iti&«)TV^ . 
[0004] ^<7)^rafi4. fei.fi7?^yhK 

mzft-ix^jy**: vi&smzti&mizznismm'r 
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ayf i/Xf ACiSA%Uc 1 1 , n^ - 

>y 7 -#4 y Vnn^z&jtZfih , MoT, n^^'J 
Srffiffl L/S^-x -y ^,tf-f y h y X ^- himZ&m Ltz 
m&lzli. ^-x v y Yjmmx&fc t^rfmfi" 
h * ^tf fg(4r n -fe «y ^<0rt««« k^f^-y^jt.^^ 

y^itk^o , f-x >y ^sK-r > h mkw&zm&h 
z$mmm<-$-z>z\btfX'*&. ^ia^n^^y 

nyta-^yxf A»*I6W:MM*I l Slz^ 

[000 5] i^y^fAli Tn-fe-/^^A-;H 
0 0, ysx4 0 0. A'xnybn-75 00> 
y6oo. ts&x/m yx&Ji 0Q&m*.x^&. t 

[0006] CPUA^^y^t'J 7OO±C0t-^S: 
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nmttmmjfifo t-^v- -i xstthi^ tit cpu 

tdf^-yv-A^^rU Ofi^S: ^ A V* * U 7 0 0 

a^^E 'J 6 0 0 fcftffSttfcSSWJKIBflWBIi^Bf:* 
-etT, nmi)6 0 0#'TOlfc§*rC^O^*r 

astf wmsk* ttfzm. c p u iz x o TSt/asor 

MS^'SBB^il-C A^^f-x >y ^jk-y y h tTcomm 

6 0 0t«#§ix.g>. 
[0007] 

hh. ^-7nt7tit g#Of x-y?*W yhEtftM 
3£^T LT t> . fl&O^TOTn-fe >y"F #'f x «y 

[0008] irtil 3O0CPU. CPU "0" , 
CPU "1" . CPU "2" ***-f XX^r'J 7 0 02:^ 
^T-f-^. 7;kf7n -fe >y -9- y Xf A * Wtc £ -5 TSMW 

[0009] itL^CPU "0" „ CPU 

"l" , CPU "2" ti. -e^ixaE^ra^^AH 
fr^M^&^-C^&kO^-f S (HI 90(1) ) . 

T@-5fci:# mi 9co (2) ) , CPU "0" , CP 

u "1" s cpu "2" -eftmteu *tf>B**ttnLT 

f iy?ifMyHXIWI«*H»frr4 (HI 90 
(3) ) . 

[0010] :<ofi >y ^itf-f y hJMwmtmttfJ 

x7^^>h JK*WI3££T*-* *4 S >-^t4> C P 
UtefcJKr*. H19Ttt. CPU "0" s CPU 
"2" s CPU " 1 " coffitfi «y ?jK>T y MttMQa 

[0011] £<9*&. CPU " 1 " Of x >y ?;JM y 
MX#^JM*^T-tS*T-{i. CPU "0" , CPU 

"2" <iMmOTn^A^a£BI^&££a { -C£ 
-f, 17x4 httJBt^S (HI 90 (4) ) . 
t^TOCPU«fi7?^yb JR#MS^T-r 
*b*jS (HI 9^ ( 5 ) ) BWffi^Cffli-C. 
o^t'J 6 0 0 fciE<Stetofc5e»rJDtlKfc*tf>i4«ft 



x >y $MM > MRfMMK^T-r SWfclft* C P U**M 

'J 6 0 OOi^^i^ ^>ht Li 5 . c\cr>m 

j|C-f y h tf>B&5fc.X -iy^^V £ jEttte«7W4 

[00 12] fi^T. CPU "0" , CPU "1" , C 
PU "2" ^tlfer^TOCPUOf x>y?;iM yh 

(Hi 9<r> (6) ) . 
[0013] Z\coX 0 7/H-rofe «yif i/Xf At 
tJVVtJ±» #7*0-feyHf{4, glfOf x>y?;tf-fyMX 
fW81£5fc7l/Ct>, ffi<^T07nfe7Wx7? 

tf^QaSrSBH-Ct^V^tV^^ffii^fcl.. tic. JKfitr 
tt. >y yx^^ U «*»JWb*fc i 0 . #7nfe >y 

•f of x v-rr^yv 'smimzcr, t> <otcB*r * t 

Jzi>cr>X'fo *) . #7°D-fe '/iWltOfx >y V b 

^a^SBHT'^ « J: a L , yXfAi^#M^ 
^fitj^§*^ <T fc 1.7/lfTnfe 7fyXf 

a a i t i g «fc -rs . 

[00 14] 

* USr^^-tSSiScoro-fe^y-tfi:. iit^7°n-fe 

•fe>ytfyxf AT'S>oT. mfKgf&orn-fe .y-9--?-ix-f 

»; fc^B*§ tit ^rv ^Mie^r r -y S' * * * U «0 
xf Aco^WffefeSft, ffnEn^^Utet&ttU^btH 

w^Bu^f x >y ?~#Ayv vmtti&Bst l . -e^f^A 

^^1*3^^11200^^';^, iix^lllfei^SI 

* U Srtaiaro-fe 7t»:MtSn^^ 1>SBR¥S 

^7^^'; of-^ ^ firiE**^ ^ u tc»s at? 

fx >y ^Jl*-f y MiX#^iSr^T L-fe # , mieo^ 

fcJ;VB2c7>o^^UO-^-*^ffi^rt-e] , 9#x., ff 
Ef x >y y MX«Ma*Hff^SfeAt+Bf tfc 
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[00 15] £<73V/Wf-7n-fe-y1fv*'rAC*$VVt 

n-fe-yHfiOllT\ {effl-r*n^*U*^aTffifflU 
O^tu^^y*^ mjjcD o ^"^ ^ y te W 0 5 z 
blzj;*)^ Ztit Tflffl LTV^n^ ^ U <Drt^£$ 
£ b ^5r< . a»«ro^5 A*ff«M*HH-r4 

9 AUffaoaiSBrcs * J ? o . yxf^ft« 
y i mmm* * u ±tet&3WteiUjW--s. ; t 

[00 16] — aJ^rn-fe-y^fcffl^.^*^^ 

>y>-A^^yS:5-f bX/l^-;^te-r.i><ri:teJ: , 9. * 
ora-fe 7t«fi -y V HlW*mt*«t:HBi 
fcfc;Uf, {I^W^teovvr^l^XsKVXti^ 
^j&fcS-tfS i b b 3roT t> . ftteJJfjetfHSfflrttafcT 

rn-fe -y-tfC»$-ti:S i 3 f-x <y y 

[00 17] i«IT-V^7-< hX/P— ^fl)** 

£ i: # te . flP&te;* ^fy^ty te«# a***?* d * w 

TcO^A"yi^AP< ; EyS:U\,K ££s 7°n-te vlh^S 
la^f^ottlt:, — B.^A-yi'.x.X^yrtte 
*i.T. ^tejStT^^^yteS^&^Srfi&o 

v-A^^yfc^a . 

[ 0 0 1 8 ] f-x >y ?sK4 > h»E»tC»WWIIt#«f 

saet&t, ^-v-yxi^ ; eyi*icosfT'r-^<7)p<^y 

rn-b >y^O^-x -y ?;K4 y b&UikL 54 W>'<y 
SfjcO^f -v 7^^^'; Srfii^/S7°n-fe «y -ifCDf-x -y 

4 > h$aai:j:bKLT. imizmsmx'&T'r&z bw 

[0019] ZCOJ-i YX!V-jT&CD**r -y 

y^t'J i:54 b^-N-y^^r^^-v-y^A^^y fcS: 
SSWSrSrC^-^ Art teatlt S** liCiD^Uh 
-y^^*^>-r<Ii:^r< . fio^W^^-^y 

[0020] 

mimsm) mutz^^m^mi^mmmz^ 



[0 0 2 1 ] Hlte^SftO^ J: ate. ZWWT 
n-fevtWfiti ^-f^t'J 7 & 3o<?) 

rn-tytt^'a-^l a~l c^IiTV^. £tL^> 
70*7^^-^13-1 cjf <X4teSSHES*lT 
£9. m?iflCPU2a-2ci:, df-v -y v-A^y 
3a-3c b^flfjftStrO^. Ztl »/ is** 
t'J3a~3c li s -etVfixC PU2a-2c CO— 
-r<y^x. ±tt&Z&**vi'x.b LXmtlrtt. 
n-fe>y^vjL-;PT{i, CPU*y-i io^y 7^4. 
^-^M^aJL£g3<Lfdgtte. *i*df+ 7^^^ 

vcowmm^&T-fim&ztvz^&frb'ofrzm 

-^A>*#4U^S^l:li cputz*ti&Wtf. - 

7±<^r-^*H*^-4. ^ixteJ: 1 ). «07at7t 
^£ a— ;K0df t7ya^xy, * /di^ -i y X ^ y 7 

*^7-*-^ *gtm* £ t ^-ct s 1 1 i> te . ss^aj t 

[0 02 2] rn-fe^Hf^E^A 
-;n a~i cb^^y^^Mf^cof-^^m.^h 
%>cr>X'3b *) . ^4 ^ 'J 7 <058fflME*«fH-4 o?' 

AX3ybn-7 5ll nm'J6a« 6bte-e 
*t-e#l*fJCUfcn^^y^5 2a, 5 2b^Sfo. t 
tz. A'X3yhn-7 5li #7°a-fe-y-9- ; E^j.-;H 

tettfflSiiin^T— ^5 1 fc*L"CV^4. H2te 
ti. n^-r-7-;P5 l<o«jt*^§ixTV^. 
[0 0 23] H2te^§ilTV^J;ate. o^-r— ~7)V 
5 lit. Tn-fe-y-9-^Ei>' A -;H a-1 cZti^tWC 
P U##i; U*Qiffiffiffl I/O v& O^^E y 

U^i. HT\ ^l/yhn^t'jff "0" Jin 
7**:V6a.$:mm~f&Zbt:*kL. *^hnm 

y #-t " i " an^ -e y 6 b ^®ffl-r^> z b i^t, 

ZC0i/X : fM,<7)X?—bT>v7'tiftZ}5\^Xt,&. ^:TiOC 
PUO*l/ybO^EiJfftt "0" ^^LTfeD. 
-r^T£7)C P UliD/^tiJ 6 a 5r« 3 <fc a tefSS^^L 

[0 0 24] El3tefi. 2^ny'^y^5 2a, 5 
2bfc20c7)0^t y 6 a, 6bt^W^tlt 
V>S. nW>^5 2a(l U 6 atfOSEWJK 

^•K4 y^ffi^KfrKJEffi^a^^y 6 ateS^ii 
^ix^J^te. n^t'J 6 a (O^aMSflfi^ <o *>&#tffite 

rtftT+ ii*o4 y^yh$ixi)« ur$vy?5 

mttmtfn?X*:V 6 bte##S s *ix-g.JKte. n^^E 
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U 6 b«05Bi#flfi*»6ik«*«K:WttT+ l-To-Y 
[0025] M^OTn^^AH^f^SiOiBP^feV^T 

( 1 ) CPUOI D 
( 2 ) ^^e»J<7)TKI/X 
( 3 ) jt^Wf—f 

tfj-r&i:. CPUOID (CPUff) i:"con^' 
* * U £ ffi 3 J&^S L ( i £ Tlin^ * U 6 a * 

^^>-^5 2ac7)fflSr#T. *^#^y?fc:*fj&l,fcn 

6 aoeatc ^t'jTHi/xt^^ur 

[0026] ro-fe 'y^^ju— ;W 1 a~ 1 c 

Wm.7t<DtiiblZi8g%:l' , Jx?cr)m. fcil**^ -y 

^-fy^ y 7 . ^<rffii^<r>g3m.w,z 

outt, [SI«^oi/^^ y 6 a fct»§;h.* . 

[ 0 0 2 7 ] Z Z 4T»TLfcTO-fe vt^^x-^ 1 
a~l c<0#CPUtt, fiffl^n^^USflJOWi. 
Sfcafrfcrn^f— ^5 1 cotuy huPX* y 

"0" frfc "1" (i:Tttn^«»J 6b 

zmz&m~?&i>cob^z>) , -f-oft. flnaEtca*<07' 

[0028] £<D8Hcf-x -/ ?#-f y hJR#«mS:^T 
LfcC P uc7)JilT\ «f & n^^y £-e*i.4Tttffi 

w$tth z t . a»«ro^9A»rf«BitiiH!-r 

[00 29] 04£#BBl/t. fi-y^Vb 

[0030] V>* . H4 \Z7&t J: o fc. Tn-fc >yHf-t>? 

1 a~ 1 c <7)C P U 2 a— 2 c *«M^Jt;^iil LX 
^&%>CDb. -tftfrlo. #CPU2a~2c*', S?8tf> 
7o ^ 5 -AHfi^&HSr Ztl^tlft* ~)X^hl>cr>t-?Z> 
( 1 ) ) . *l/C, £<Z>i:Sfc:«ffl§*rO^*. 
o^^'Jlio^^y 6a-CS>l»i:-r-S. (I4« 



(2) ) . 

[0031] ^-<7)fJL #CPU2a~2c oaMNifcn 
/^•J 6 a $ *lfcBf£**TEI o 

fcfc^fc: (04CT) (3) ) , CPU2a~2cf*lffl 

I) (04^ (4) ) . 

[0032] Z<7)j-x. y bT&mmcQmttl&k 

tmrnmrna. ±mlkx?iz^ %<rm&?4^yy 

i' J L* : £Vcr>Wm:t'i,z£r,m%:Z>. 
[0033] L#>U #CPU2 a~2 c -eil-filiii 

#^x >y > h^m^T LfclRfcs ffiffl-rs a 
4c7) (5) ) . iixfciO. a««H"&HBHtfcCPU 
§ix4 (04co (6) ) . 

[0 0 34] — ^T. fst«CPU2a~2 cCO^-x-y 
^jK-f^hMHAWTbfclRfc: (04<O (7) ) s a*' 
^^ty 6aC0y-fe-y ~tt£t>%. n/«'J6afcE 

[0 03 5] H5<7)70-^-v-b^#B§LT. 
#7n-fe y A^)C P UA*Htft4 f-x >y 

[0036] #TO-b7t ; Eya-;H a— 1 cOCP 

3) . zn^^vfxjyvm&ymx^ cpuco# 

ai^$/x^S:-^tf^<?)CPU^F*|gp^ (nyr^fX 

^uww***^^ ^*u7i=»*a**i*. mz. % 

?t—-7)V 5 1 ffM^thAl^y ho^t y#^-Sr 
"0" *^ "1" (Xx>yTS4) . i 

c7)f*. -ecocpuii. g**»f-xy^iK-fyM5«MWI 

•y7S5) . l*#!BtT. * 

\3<F>i]Vy Va^^ y#-f-*Wo^#^S^^^.^ 

vxwf . ^<7)c p ua«?-x >y y Msifwoat 
^TUfc«a<ocpuT»4. z<7>m&, wpu 

rsasfte , -e<on ^ ^ y tcwier 4 
*7yf<n#4yf&& "o" izmztiz. zcnm, 
cpuit f-x <y ^ y nxwasa-c^Br ttmrnco 
•ru7 , ?j»mff9m&m&i-$-& (xf77S7) . 

[ 0 0 3 7 ] 01 ov;H-7°n-te .y^S^x-r Ai;^^> 
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tuts -3r<?) o ^ ^ y tot & , Ztilzftmt 
Jn^^y^w^y^M "0" -C3r(-r*i{i\ Rtt 

[0038] iftfcfc 9 . HWEMfeOf-x >y ^jK-Y > r- 

.X =E U 7 £-tr— 7" £fiT \> P j/X^ i: co^Sr ffio 
TCPU^)«Wl7ctl&. *LT. i^RJBf 

[0039] <ft29tftiftB) ifcfc. i^BH^H2H 
ffl^BC^SVWn-b >y fyXfACo^ ^18^ 

- hX;l—/54 b^ffyyj.) 2r»Wfc-TO0# 

*. £«Mts^rr * i^wrj: o . fl&^A^-cn 1 gg 

[0040] af*.y^. 3 ..X ; Eyi:Hl$fc.X-f ^ 

^*Ufc*>5 t -^ft»*atr**t9-Y bX/V- (writ 
e through ) fcV^d. i«*#CI4, ##3i»0»|BU4 

y r-Btft^ST - ^ -V >y v"x<Z)|*pg£ 7 7 >y jl^S 
j&ftfirV WC. f-x <y ?X4 y hWmmtZ^&tiflBlt: 

[0 04 1] £ilfc*tLT5-f bA>^ (writeback) 
^T5W{4. >y v-jl** U fc/SfttJi**) 

yoi*Mgj&<X>r y^t'JtHR§tl5. L/t^t, 

t, fivW^h jwwuifcuf*-* «raa* < =5: 4 
4. 

[0 04 2] Ltzifi->X. Z\<Tr?)V^~7X2 J zv-*ri'^ : f 
f/x^t'JI?^ hA«y^^-Clft#$-li:T*>^, 

;Uco v vc (7)^-ec0df -v -y ^-x^^E 'J 2: 7 4 hX/V-;fr 
>f A^*|gffS-li:ii:V^ISii«b&^f*>*L4. i^i^ 

WTx-mfTZtiz . 



[0043] ifc. ^Xx^O^fJ^Sr^-^-r^T 
4 yX)V-ttXmft-f&7U*:vyr^j3.-)l<C0m* 

Wmizgzg.-f&ZktfKt W^V7h</x 
Tl8fi5;2rlll6t^-r. 

[0 044 ] m6i4, Il^frn^-yfyXfA 

*fflv^«BfiLfeb9>if^ ymm.*>XTJ±*^ 

^7vhnybi-^501i:, 12 1 cov/Wf-m-fe <y 
^£/^A*^1iBg§ixl,1f-^r?yfi-^6 0 1 fc 
Sr*tTV^„ -9"— AaytjL— ^6 0 lfcJ3V^T(±. 

5 -fT^hnyh" a.-^5 0 l^W^ 
h 7 yif ^ 3 >'«HBI** I 3Hi7'n-fe y^r 3 0 0 K i. 

-ox<g.nttm>ti& . ztthVyyiFti'B ymwms 

h7^1f^^a>' ! Warn^5A2 0 0fcJ:-5T# 

fflrr y y-->- a yy°v?'?MzM<9Mft>tixmmz 

0 0;B ilA'jlftTn-fe -y-9-3 0 0 ZirLX? 
7JTyh3yVa.-?5 0 1Ztl?tlt l zm%lZtl2>, 
[0045] h^Vf^yg yfl7D7'7A2 0 0 

f^y 3 y»iSM) ^wvx^^a (hyy-f 
fisBymm&mi&vttftbtixfrbziifcftt&m 

a hxjv-ttx-m^&y'u*: v+rit : J3.-)v<m.* 

[0046] ZZX'ii. HetC^StlT^SidC. H 
1 CO^f -Y v ^x^^E 0 3 a~3 c ^-ett^ttC P U 2 a 

[0047] ^ffvya^t^a^c-enfil^ 
-T-l>CPU2a~2crtgPc7)5^ h^'Jy- fflffl]/ ! JX 
b 7 V-f ^ v a ytfilTn 2 0 0 (4. 

b^y>—$ijpu^x^Ri~R3tsi:atfa 

dr^>y^ASr^FOCPU^:Sr$iJffll^4. i<^, b*<0 
CPUt>s%l&74 hXjU-^wisjL&W^CPUbV 

xmfttx^&frtz^xit. hjyyrisayvmy 

n/5A2 0 0bz£-oXW££tiX^&. 
[00483 M:, H7*#B§UT, 9-^hX;|/-^-v 

>y ^«K>f y bm&m&fte>mti£*o^xmw?& . ; 

[0049]^, CPU2a, 2b«i«i.^^7y 
A«'J*5>fMv?ttf|i5t. CPU2ct0fili. 
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b, C PU 2 cO^-x >y?*M yh%m (I27<7) 
( 4 ) ' ) K3H>"$-ISBIU\ CPU2a-2b«fx7 
WyN«H <fcfc*.fcrB7<>> (4) ) i:JtKUT, 

xmizmmzti&ztizKK). mzmMcommmzmr 
c P U 2 c x*mm$it& X 0 ic-rtuf, -f-x -y ? #4 >- 

ii. bX;!^-^v^A£J#^CPU#^-x>y??K 

[00 50] ZCOtztb, f-x y^siM y htf>l&##^ 

&fe&v^ a^'JT;^^ J±y°v-txi l zm&WZ J i-z.& 
t^itzZ-btftebAstt^j:*) . UX#yx7J2±& 

[0051] mz. m&coyv-i-^-h&mmLT. 
h 7 y*f? is 3 ym^yuy^M. 200 \z x ixmnz 
ti&. i/x^^mmmmtzmtxyj 
v a soc p u t vxtm-tz c p umzmmzg&s. 
■thmmcommz^xmm-t^ . 
[00 52] h ? y*r?i"B yw&ruT'vi* 200 

KtfFf&CPU (7°n-fe-y-r) (n) (,zm 

"0" iftALX. £TCDCPU2a~2c£5-'f 

rs 1 1 ) „ ^comi-c-b^y-if^^fl yw%<v%ttt5 

A2 0 0I1 £> & -SBtP^raPi. fylJ £ l±' 5 ^mfiT'X;^ 
-T«y hTAUXX/^UX^yX^A ARASr^-S 
(Xf77S12) . ^-LT. ^C(n) 1 

^-£9^ b^'-y^^^^-f hX^-^S-TS (Xf 
>yTS 13). -fLT. ^Of^5^^V^TcOX;l- 
-T>y hTBtekt/W-ifyl/Xtfyxfj ARB 
(XT--y7°S 14). 

[0053] jfcwc, b^yif^^gy^arn^^^ 

2 0 0ti, X;W-7°-y NTAi: X)l>-T >y h T B b COH 

-piDM(n) £^Jg-tl> mbmbX-xfr-y'v htf 
^t^mtX^^b'o^m^t (Xf-y/Sl 

5) <, x)v-7°~v yemm&^^hu. Y^y^f? 

y3^PirD/7A2 0 0(i (n) 5r^5g"t!> 

V^#>£' a l/X^yx^^ARAi!/> 
^XtfVXiSM ARBcofltSr^mU *<0lfe8'**— 36 

6) „ -Sffi/3j;0i^Sv^^if, h^^ygy 
fl7W5A2 0 0(i. ( n ) CD«£- 1 LT. 



7 A YX)V~^ vi/x. ZWOC PUt LTiMWI. C 
PUct)^ (Xf77S17) . — Jg 

«L8 J: i vfr&tf, 94 bx/W-* ^ y yajft 

oCPUt LTi&fH-S C P \3cr>mmg. 
[0 0 54] Xf77S 1 2~Xr--y7°S 1 7C9MS 
lis ^XxA^gEUfCV^^ UVMLmftZtih. 
Z.MZX *) . 94 bX^-^^^-y^a^^Ufc^ 

[00 5 5] (»3SIOl9Bm) iJCfc, £<0»il!tf>i&3£ 
fflBM( l zffi&~?J\sJ-7°n-t 'v^i/X^MZ-o^XWPR? 
£ . ic7)v;bf-Tn-fe ■y-fS/XT-AJi. H 1 H)5i®^ 

mmmbmtx'foh. 

[0056] H9ttt, 2O(0o^€ l J6a, 6btr 

1 fflOWiLX D ±lzmm-t$>t:ib<7)ffif&ff^i*tiX^ 

[0 0 57] ni7*^^U6(4. M^^y/AT^-feX 
X^V X'h 0 , 0*flfi*^M - 1 «ffi£ T'T H 

^±i: 2O(0O^t'J6a, 6b #ltffittfc:Sg£$ 

[0 0 58] ^^n>-hn-7 5lc(i. BfrKSt/ca^r 
-y';P5i. 2~ocovr*r i 7y? 5 2 a, 5 2btJn 
L ^^EU*iJIWnv ! «y^20 1, v;^Tl^^^2 0 
2 , JnjrH 2 0 3. 204 3&<»tt feilT . 

[0059] 0^^523, 52bJ± N Ztl^tl 

t , ^ u 6 0 #tfi*> m - 1 |tj3&>-? tin 
^H2 0 3icJ;^T+ 1-f-pJiI^-f y^U^>-h§ix 
u^t^y? 5 2 b(c«»$ixa^ y?m$.xiy 

- l»^0Site^t«IS2 04CJ:-9T- 

[0060] Lfc**-?T. 0#iA^n^ t >^5 2 
a K ^ - 1 4 T'^n ?X *>J6atfflSU 

2 0 111 (^-f y^^EUOTHUX. S 
ffffirr-^ ) Sr9-f Nf-^kUn^t'J 6t«*& 
f «#a^*S:l6 ; fTL^CPU#-^ (7°n 
*7fID) Srv;l^-7*L'^^2 0 2^iill>. 

[006 1 ] v;Pf71/?t2 0 2(l *tK-»fcCP 
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;l^5 1 %CD$Uyh\37'X : £VWm:ZWfe-?2> 
u9i)*7>9cr>tf4 yfmZMiRLXZti&yJ hTh* 
y .X LT u9* i£ U 6 t^iH^> . 
[00 6 2] OTs 01 0Sr#SSLT. H9^Ua^ 
hn- 5 5 

[0063] WSBttJtmts Tafia*? V 9 5 2 acO^ 
y^ffifio, n^<>y^ 5 2 bo^ y^iliM - 1 
fcaroTV^S. £*Ui* n^^eU 6atnmy 6 
b <o i: *> £ fc fcSEWWKflWIb&^Stir v fc * 

[00 64] CPU2 a~2 ccOVYf^vfr.^vf y,* 
*y7fc*ftS»*&»B# {W8iV s 5> Jl f9i/mV) 

1) » ^*UW»n5/v^2 0 1l±, y^'J 73&» 
6 SWWr- * & ^co^rmfr- * k * 4 y 

^^eU6(cMS (xf7rs2 2) . <rcof£. ^/i/f7 

lx^-T2 0 2ti. tlS^I*^ffL?tC PUS^-C 
MJfrT S # y y I- o ^ U n 9 *t — 5 1* 

m-z>v?"i}*7y9<7>tf4>9m:mR-$~h (AT-vy 

S24) . ififci'K ^coiM^totn^^y^co 

jjm y^tiw&D^^y ecommizjmmjm 

mm%&&ti&. £<9fiL *<a»S?3 stated* ?y 
9<nHt4y9m&39fi-Ztih (Xfy7S2 5) . 
[0065] tfUfcf, Sl^t^ilflitC P u# 
^*tJtE-fl.^ I' y b n^^e US^n^^EU 6 a 

?«#'3iiR£*u **>*>f y 9mtfi5fc?w&i,zwfti5m 
mm<r>m% ^MfiWbtih . * tx . n ^ ^ y ? 5 2 

a*»^K»fflSftfcjK-f y^ffiii. Jn»^2 0 3T+ 1 

y h n * U fMWo 9* * U 6 b £ Jgjg t T V \h 
■&tcti s v9itiy>9 5 2bcr>#-1 >9m*m$iZti. 

zcoxj v9m$ l ^?wtozwmm^<7mz : &?t-ti i 
v9mt. M»H2 0 4t- 1 §^t. mxfvy 

i;*7>9 5 2bt,zmbZtiZ>. 
[00 66] mz^ mi 1C07U— <r-v— b£#i&L 

cOC P Uj&^Sfx «y 9X4 y MXWMa^JBfc 

[0067] ^rnt^/t^^'i-ZH a~l ccOCP 
Uti, «»«!«*ff*^TV^i:#C (Xf77S3 

1) , ieH*<0n^^yc7)®^i^tf>iS^$^Hlf 

2) . fx7?W yhBtfWSafcHKfr*-* (Xf77 
S33). n/>tij««8»l om^5 2a 



4. Tx>y^^ybSX#«MT{±. CPUco#«yy' 
X9*lsts%cr>CP\J<7)ftBW& (ny-r^xh) k. 
p< -f y* * y 7 fc^M § ftr ^ > y ^ A * ^ «j cow 

•y y ^co^icts. ^cofl^-r -f y*^ y 7£ 
RWSff^-c* & <ot\ cpu «ort»«anwf ft 4 y^ 
^y7KS#ii*tL4. 

[0 0 68] #fcy -ecocputi. ®m-t&u9x*:V 
^y)mx.ht^zxi9^~y')v^\<m^hiivv 

ho^t»J#t* "0" 3&»6 "1" tc, 
(XT77S34) . ClcOf^, ^-COCPUJi. 
x -y 9#J y M5WWftaft^7 Lfc«fiW)C P U*C*>* 
rfpga^fflBr*-* (xf77S3 5) . itili, a^f 
-y^ 5 1 ^#b§ . i} v y h =t y 
^i.T^v^c p uj&q^E-r a 3&»*n^s <r fc fc i 

x >y ^jk-y y hK4waaisrr t fc*sw>c p u-c* 

**y<art££Haw-ftfctf>te» -ecoo^^ey^^y 
r-rs (XT7/S3 6) . ^o^yrMa-cji. ^-co 

o^^U )6«n^=E y 6 aX'$>tlifvi9ir i 7>9 5 2 
acotMy^ffl*' "0" izMZti. iLtzu9^^)tfiu 
9ttV 6 bT*ittf o^^y^ 5 2 bcOstM y^fil 

*• "M-i" t,zm%ti&. z.<ry&. -ecocputi. 
vmzmm-th (xf77S3 7) . 

[0069] W/o-fe y^-^X^rMz^/u^^om 

mftmiLtztfr&tziz. mtizm^m>tiv9**:v iz 
x9 v9m^xu^tix^m.mmmmmm<m^ 
aj£*u wsm^r-9ifi^ ^ y^^E y 7±<o»i&*-*# 
*fitc»*ii**i4. i^tci y . ^'f y^^E y 73&WW 

^H?cOtx >y ^tf-f y hcomp^tC«7C$il.§ . 1 1. 
i> a — *tf>n*0« ^E U tcov ^ i> . 
^^y^co^ >9m.tffflm ( xi?i]*7V9 5 2 aco 
"0" . n^^y^5 2bco«^-{4 "M- 

1" ) -cfirt-mtf. naco^na^ff^s. 
[oo7oi@i2di zcomsmnmm^xT-M. 

tO#rn-fe >y Hf * y*x — ;k*«31S»ffi: fi >y ?#>f y 

2 a , 5 2 bco^ y9m<mfc<m??ifim%ixx^ 

[0071] T0{4^jRB^T-fc y . u9* i 7>9 5 2 
ac0^y^ffl(40, u9ijVy9 5 2bcr>#J >9W. 
im-lX*fo&. ico^r. n/^tiJ6a, 6btc:{i:S 
KfflfW±^$:*VCV*$r^. ^TcOCPUco^y 
yhn^^ijfftin^t'j 6aSr^-T<. ico*t^ 
*^amc0Tn^7^H«^a* i- ^$ti4 . 



(11) 



#HB¥9-6 9 082 



[ 0 0 7 2 ] T 1 CDHfjjrm. n/>t'J 6 ac7)S^ 
-r^r^^n^^y^ 5 2 b(cfi»S*ut#-Y y* 

CPUii JRfcf-x v y MR«*HI*BB*frf-* . 
[ 0 0 7 3 ] T 2 CO^TJi. ftlBfc:a#<!0-f-x >y 
-Y y h Jtmtm&WT LfcCPU 0*. n XX t>J6a*> 

rn^9Aj|fiHSlfcB5*. C<ocpu<o31««i 

[ 0 0 7 4 ] T 3 <7>Vtfj5X'l±. WttzMM&f-x. 

XX* U 6 b^fOf^ fc . oX-X* U 6 a<Ol!«WI: 

n/^t'J 6 a<0*fl»(b. 'J 6 aO|g 

§TJSMtif$B<08JcSt{i. u?ii*7V9 5 2 acD-K-f y^ffi 
£ o tcR-Ti fcteio Xfffr>ti& . 
[0075] T40afe&?l2« nXX* U 6 bOBBS 
4, -tftttuftiVy? 5 2 b(£«#3*UteiK4 y* 

[0076] T5 <7)B#jicm. SW:lt^fi v Xi? 
-f yh«Sa**TtfcCPU36 t . n/^'J6bKn 

xx* y 6 a\^f)fx^if^\ anffitcaworn 

[ 0 0 7 7 ] T 6 ORMTCIi. Mfc£iJt«>*-x >y 
-f y h BSSfciRT LfcCPU uXX * U 6 b *» 6 a 
X** U 6 a\^^)fx b s l> 6 bcoWfc 

o^*U6b •J-fcibfcnX.X* U 6 b COM 

[0 0 78] T0~T2T"i4. -f ^T<7)C P U**K*R 
KfcnXX^U 6afc*8l|iW-*fctf>. nm^5 2 
a<50*f>f y^ffttfJWllU utflj*7V9 5 2 b«^ y 
?ffi{iM-lT— JTCfcS. 

[00 79] T2~T3tli< -g|5<7)C P U#Sg*rJBK 
£nXX*y6afc«SftU »"J<0CPUs6(qeWKKt 
uXX* U 6bfc*MiW4fc*. n^-)y^5 2a« 
^y^tt^igJnU nX^y?5 2bc^fy;SMI 

[ 0 0 8 0 ] T 3 <0B#j£T\ nXX^EU 6 a<0*fflBfl:fc 
iO. nX#?y?5 2a<0sl?>fy*«Ui0J:sfi:4. 

[00811 T3-T5 Tfi. f^TWCP WfiWMWi 
KfcoXXtU 6bt=l«lW-l»;fcy>. D/*->^5 2 

bco^-fy^ffi^^L. nm^52aWy 



[ 0 0 8 2 ] T 5—T 6T{i, — gB<?)C P U^iSffMS 
tn/^*y 6afc*giWU »9*>CPUj&geWMB* 
nX^y 6bfc«*W-Sfci6, nW^52a© 
#>f y^tftftttaU ni/x>^y^5 2bc7)^y^ffl 

[ 0 0 8 3 ] T 6 <0H*jSTC. nm'J6b OttMWfcfc 
J; "5 . u?U*7V9 5 2 bW y^ffliM- 1 fc3r 
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